




 This open-access article distributed under the terms of the Creative Commons Attribution Noncommercial 3.0 License (CC BY-NC 3.0). 
Copyright © 2015 Shahid Beheshti University of Medical Sciences. All rights reserved. Downloaded from: www.jemerg.com 
 
 




Diagnostic Accuracy of Cincinnati Pre-Hospital Stroke Scale  
 
Behzad Zohrevandi, Vahid Monsef Kasmaie, Payman Asadi*, Hosna Tajik, Nastaran Azizzade Roodpishi  
 
Guilan Road Trauma Research Center, Guilan University of Medical Sciences, Rasht, Iran 
 
*Corresponding Author: Payman Asadi; Road trauma Research Center, Guilan University of Medical Sciences, Rasht, Iran  
Tel: +989111351340; Fax: +983117923445; Email: payman.asadi@yahoo.com  




Introduction: Stroke is recognized as the third cause of mortality after cardiovascular and cancer diseases, so that 
lead to death of about 5 million people, annually. There are several scales to early prediction of at risk patients and 
decreasing the rate of mortality by transferring them to the stroke center. In the present study, the accuracy of 
Cincinnati pre-hospital stroke scale was assessed. Methods: This was a retrospective cross-sectional study done 
to assess accuracy of Cincinnati scale in prediction of stroke probability in patients referred to the emergency de-
partment of Poursina Hospital, Rasht, Iran, 2013 with neurologic symptoms. Three criteria of Cincinnati scale in-
cluding facial droop, dysarthria, and upper extremity weakness as well as the final diagnosis of patients were gath-
ered. Sensitivity, specificity, predictive values, and likelihood ratios of Cincinnati scale were calculated using SPSS 
version 20. Results: 448 patients were assessed. The agreement rate of Cincinnati scale and final diagnosis was 
0.483 ± 0.055 (p<0.0001). The sensitivity of 93.19% (95% Cl: 90.11-95.54), specificity of 51.85% (95% Cl: 40.47-
63.10), positive predictive value of 89.76% (95% Cl: 86.27-92.62), negative predictive value of 62.69% (95% Cl: 
55.52-72.45), positive likelihood ratio of 1.94% (95% Cl: 1.54-2.43), and negative likelihood ratio of 0.13% (95% 
Cl: 0.09-0.20) were calculated. Conclusion: It seems that pre-hospital Cincinnati scale can be an appropriate 
screening tool in prediction of stroke in patients with acute neurologic syndromes. 
Key words: Stroke; decision support techniques; facial paralysis; dysarthria; early diagnosis 
Cite this article as: Zohrevandi B, Monsef Kasmaie V, Asadi  P, Tajic H, Azizzade Roodpishi N. Diagnostic accuracy of cincinnati 
pre-hospital stroke scale. Emergency. 2015;3(3):95-8 
 
Introduction: 
troke is recognized as the third cause of mortality 
after cardiovascular and cancer diseases, so that 
lead to death of about 5 million people, annually 
(1). Only in United States about 700,000 people each 
year suffer from stroke or recurrence of it (2). Also in 
Iran the rate of stroke in people older than 45 year-old is 
nearly 338 per 100,000 cases (3, 4). Delay in diagnosis 
may lead to irreversible complications, while with ap-
propriate and timely treatments such outcomes can be 
decreased, significantly (5).  There are different scales to 
early prediction of stroke events such as Cincinnati Pre-
hospital Stroke Scale (CPSS), Melbourne Ambulance 
Stroke Screen (MASS), Medic Pre-hospital Assessment 
for Code Stroke (Medic PACS), and Los Angeles Pre-hos-
pital Stroke Screen (LAPSS), (6-11). In Cincinnati scale, 
becoming positive of facial droop, dysarthria, or weak-
ness in the upper extremities is considered as a sign of 
stroke (12). In Frendl et al. study in 2009, the sensitivity 
and specificity of Cincinnati scale were reported 94% 
and 20%, respectively (13). Another study in North Car-
olina for comparison of two pre-hospital scales showed 
higher sensitivity of Cincinnati scale than Med PACS 
(about 79%)(11). Consequently, using above-mentioned 
scales can be useful in timely prediction of patients at 
risk for development of cerebrovascular attacks. So, in 
this study the accuracy of Cincinnati scale was assessed 
in prediction of stroke among patients hospitalized with 
neurologic symptoms. 
Methods: 
Study design and setting 
This retrospective cross-sectional study done to assess 
the accuracy of Cincinnati stroke scale in patients with 
acute neurologic symptoms referred to the emergency 
department of Poursina Hospital, Rasht, Iran, from April 
to August 2013. Cincinnati scale is a pre-hospital scale to 
assess the stroke probability with three variables in-
cluded facial droop, dysarthria, and upper extremity 
weakness. Becoming positive of each variable leads to 
the positive result of Cincinnati scale. This project was 
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confirmed by Ethical Committee of Guilan University of 
Medical Sciences. All researchers observed the declara-
tion of Helsinki during the study. Hospitalized patients 
with at least one acute neurologic symptom on arrival 
such as weakness or numbness in limbs, facial numb-
ness, dizziness, dysarthria, aphasia, severe headache 
with unknown cause, visual impairment, gait abnormal-
ity, and ataxia, etc. were entered. Data regarding three 
criteria of Cincinnati scale including facial droop, dysar-
thria, and upper extremity weakness as well as the final 
diagnosis of patients were gathered (Table 1). According 
to recorded clinical information, the results of brain 
computed tomography (CT) scan, and responsible neu-
rologist's view, the probability of stroke was finally diag-
nosed. Subsequently, the accuracy of Cincinnati scale in 
estimation of stroke compare to the final diagnosis was 
assessed. For detecting the agreement rate between Cin-
cinnati scale and final diagnosis of the neurologist, kappa 
coefficient was applied. The rate of agreement was con-
sidered as very weak (0-0.2), weak (0.21-0.4), average 
(0.41-0.6), good (0.61-0.8), and excellent (0.8-1) (14). 
There was no limitation of age and gender in the present 
study.  
Statistical analysis 
Data was analyzed by SPSS version 20 and Chi-square 
test. The total sample volume was estimated as 422 cases 
with considering 88.77% sensitivity, 10% accuracy, and 
95% confidence interval.  Sensitivity, specificity, positive 
predictive value (PPV), negative predictive value (NPV), 
positive likelihood ration (LR+), and negative likelihood 
ratio (LR-) were calculated. Qualitative variables were 
reported as percentage and quantitative ones as mean 
and standard deviation. P<0.05 was considered statisti-
cally significant.  
Results: 
 448 patients who referred to the emergency department 
with at least one neurologic symptom were assessed. 197 
(44%) cases had facial droop, 298 (66.5%) upper extrem-
ity weakness, and 198 (44%) dysarthria. Among Cincin-
nati variables, facial droop had 0.188 ± 0.032 (p<0.0001), 
upper extremity weakness 0.270 ± 0.046 (p<0.0001), and 
dysarthria 0.223 ± 0.031 (p<0.0001) agreement rate with 
final diagnosis, (Table 2).  
The accuracy of facial droop, upper extremity weakness, 
and dysarthria were 56.3%, 71.2%, and 58.3%, respec-
tively. In addition, the agreement rate of Cincinnati scale 
and final diagnosis in prediction of stroke was 0.483 ± 
0.055 (p<0.0001). Finally, the sensitivity of 93.19% 
(95% CI: 90.11-95.54), specificity of 51.85% (95% CI: 
40.47-63.10), PPV of 89.76% (95% CI: 86.27-92.62), 
Table 1: The initial assessment of patients by using pre-hospital Cincinnati stroke scale 
Variables Normal status Abnormal status 
Facial droop Both sides of the face move equally One side of the face does not move 
Upper extremity weak-
ness 
Both sides of the upper extremity move 
equally 
One side of the upper extremity does not 
move 
Dysarthria The patient produces speech without any 
problem 
The patient has dysarthria 
 





Yes (%) No (%) Total (%) 
Facial droop 
Yes 184 (41.1) 13 (2.9) 197 (44)   
No 183 (40.8) 68 (15.2) 251 (56) 0.188 ± 0.32 0.0001 
Upper extremity weakness 
Yes 268 (59.8) 30 (6.7) 298 (66)   
No 99 (22.1) 51 (11.4) 150 (34) 0.270 ± 0.046 0.0001 
Dysarthria      
Yes 189 (42.2) 9 (2) 198 (44)   
No 178 (39.7) 72 (16.1) 250 (56) 0.223 ± 0.031 0.0001 
Cincinnati      
Positive 342 (76.3) 39 (8.7) 381 (85)   
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NPV of 62.69% (95% CI: 55.52-72.45), LR+ of 1.94%  
(95% CI: 1.54-2.43), and LR- of 0.13% (95% CI: 0.09-
0.20) were calculated for Cincinnati scale in prediction 
of stroke probability (Table 3). 
Discussion: 
The results of this study showed high sensitivity of Cin-
cinnati scale for using as an appropriate screening tool 
in pre-hospital prediction of stroke. In Frendl et al. study 
on sensitivity of Cincinnati scale in 2009 the similar re-
sults was achieved, but with lesser PPV and specificity as 
well as higher NPV (13). In comparison with Studnek et 
al. study, Cincinnati scale had higher sensitivity and 
specificity in the present study (11). Also, in Chen et al. 
study regarding comparison of Cincinnati and LAPSS 
scales, it was shown that Cincinnati has significantly 
higher sensitivity and lower specificity (6). In the study 
of Mingfeng and colleagues, the pre-hospital scale of 
ROSIER had significantly higher specificity and lower 
sensitivity than Cincinnati (15). Bray et al. also showed 
that MASS and Cincinnati scales have the same sensitiv-
ity (7). It seems that Cincinnati scale because of high sen-
sitivity can be an appropriate screening tool to rapid and 
early prediction of stroke in patients with acute neuro-
logic symptoms. Thus, by using this scale, these patients 
can be transferred to hospitals equipped with stroke 
center and decrease the rate of mortality through this 
way. Performing other studies with more sample volume 
was suggested to do more accurate assessment. 
Conclusion: 
Based on the findings of present study, it is concluded 
that pre-hospital Cincinnati scale can be an appropriate 
screening tool in prediction of stroke in patients with 
acute neurologic syndromes. 
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